Application/Control Number 09/779,285 filed 2/8/01 



REMARKS 

This amendment is respectfully submitted to place subject 
Application in condition for allowance. Claim 23 has been amended 
as sugested by Examiner to more distinctly claim the subject matter 
5 of the invention. 

In view of the amendments submitted herein and previous 
filed papers, it is the position of Applicants that the instant 
Application is in condition for allowance. 

Attention of Examiner is invited to previously presented Claim 
15 that was amended to recite the step of contacting all or at least a 
portion of the recovered organic phase with at least one immiscible 
liquid comprising a solvent having a dielectric constant suitable to 
selectively extract oxidized sulfur-containing and/or nitrogen- 
containing organic compounds. More particularly, original Claim 16 
recites the process according to claim 15 wherein the solvent has a 
dielectric constant in a range from about 24 to about 80. Applicants 
urge that Claims 12 and 14 to 25 inclusive, all claims now presented, 
are in condition for allowance. 

Claim Rejections - 35 U.S.C. § 103 

20 In the outstanding Office Action, Claims 12 and 14 to 25 were 

rejected under 35 U.S.C. § 103(a), as being unpatentable over U.S. 
Patent No. 1,972,102 in the name of William M. Mahsoff (Malisoff), 
in view of U.S. Patent No. 6,217,748 in the name of Shigeto 
Hatanaka, Osamu Sadakane, and Hideshi Iki and assigned to Nippon 

25 Mitsubishi Oil Corp. (JP), (Hatanaka et al.), U.S. Patent No. 6,274,785 
in the name of Walter Gore (Gore), and either GB2262942A, or U.S. 
Patent No. 3,163,593 in the name of Alfred Bentley Webster, 
Norman James Herbert, and Richard Rigby (Webster et al.). 
Applicants respectfully traverse these rejections. 
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It is the position of Applicants that the Mahsoff reference of 
record teaches a treatment for removal of sulfur from hydrocarbon 
oil by treating a hydrocarbon oil with a miscible treating solution 
containing a concentrated water solution of hydrogen peroxide and 
5 sufficient quantity of acetic acid to render the treating solution 
miscible with the oil, and thereafter adding an equivalent volume 
of water to obtain a resulting dilute aqueous phase which separates 
from the treated oil phase (Malisoff, for example, at page 1, lines 49 
to 59, and page 2, lines 3 to 5). In example 1 of Malisoff, the 
10 resulting dilute aqueous phase containing more than 60 percent 
water (calculated without including any water formed by reaction 
of hydrogen peroxide). 

By contrast, instant claims include a key step of contacting a 
high-boiling, sulfur-rich, mono-aromatic-lean, petroleum distillate 

15 fraction with an immiscible phase comprising at least one organic 
peracid or precursors of organic peracid in a liquid phase reaction 
mixture. Maintaining the reaction mixture substantially free of 
catalytic active metals and/or active metal-containing compounds 
and under conditions suitable for oxidation of one or more of the 

20 sulfur-containing and/or nitrogen-containing organic compounds 
including temperatures in a range upward from about 50° C. to 
about 150° C. are recited elements of the invention. Blending 
components containing less sulfur and/or less nitrogen than the 
oxidation feedstock are recovered from the reaction mixture. 

25 Advantageously, at least a portion of the immiscible peracid- 
containing phase is also recovered from the reaction mixture and 
recycled to the oxidation. Integrated processes of this invention 
may also provide their own source of high-boiling oxidation 
feedstock derived from other refinery units, for example, by 

30 hydrotreating a petroleum distillate. It is the position of Applicants 
that their novel processes differ in kind, not merely in degree, 
from the process described in the Malisoff reference of record. 
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Applicants agree with Primary Examiner Griffin that critical 
elements of their novel process, as recited by the instant claims, are 
not disclosed or suggested in the Malisoff reference of record. 

However, without extensive and impermissible use of 
5 hindsight one skilled in the art at the time the novel invention was 
made should not have found in the references of record relied upon 
by Examiner disclosure or suggestion of the process according to the 
instant claims. 

Oils treated according to examples in the Malisoff reference of 
10 record initially contained sulfur at levels of 0.21, 1.12, and 0.25 
percent sulfur. However the products of the Mahsoff treatments, 
resulted in products containing sulfur levels of 0.16, 0.88 and 0.10 
percent sulfur (1,600 ppmw, 8,800 ppmw and 1,000 ppmw). These 
levels of sulfur are very high in view of sulfur specifications for 
15 transportation fuels. Legislation on sulfur in diesel fuel in Europe, 
Japan and the U.S. has recently lowered the specification to 0.05 
percent by weight maximum sulfur in Diesel fuel, and indications are 
that future specifications may go far below the current 0.05 percent 
by weight level. 

20 By contrast, all products of an alumina treatment according to 

Applicants' Example 14 had a sulfur concentration of less than 3 
ppmw, and in general 1 ppmw sulfur. 

By the contacting step that instant claim recite, the selected 
petroleum distillate fraction with a peracid-containing immiscible 

25 phase in a liquid reaction mixture maintained substantially free of 
catalytic active metals and/or active metal-containing compounds, the 
tightly substituted sulfides are oxidized into their corresponding 
sulfoxides and sulfones with negligible if any co-oxidation of 
mononuclear aromatics. These oxidation products due to their high 

30 polarity, can be readily removed by separation techniques such as 
sorption, extraction and/or distillation. The high selectivity of the 
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oxidants, coupled with the small amount of tightly substituted sulfides 
in hydrotreated streams, makes the instant invention a particularly 
effective deep desulfurization means with minimum yield loss. The 
yield loss corresponds to the amount of tightly substituted sulfides 
5 oxidized. Since the amount of tightly substituted sulfides present in a 
hydrotreated crude is rather small, the yield loss is correspondingly 
small. 

It is the position of Applicants that the Malisoff reference of 
record does not suggest the essence of their novel multi-step 
10 process as recited according to instant Claims 12 and 14 to 25 
inclusive. 

The Hatanaka et al. reference of record describes a four- step 
hydrodesulfurization (HDS) of a sulfur-containing petroleum 
hydrocarbon diesel gas oil. The gas oil is catalytically 

15 hydrodesulfurized at 300° C.to about 500 ppm sulfur in a first HDS 
step. Step two is distillation at a cut point temperature in a range 
of 320 to 340° C. Step three is a second HDS of only the heavy 
fraction of the distillation at up to 380° C. The twice 
hydrodesulfurized heavy fraction (90 ppm sulfur) is mixed with the 

20 light fraction of the distillation (10 ppm sulfur) to a sulfur content 
of up to 0.01%. For example, a product having 50 ppm sulfur is 
reported by Hatanaka et al. as Example 3. As noted above, all 
products of an alumina treatment according to Applicants' Example 
14 had a sulfur concentration of less than 3 ppmw, and in general 1 

25 ppmw sulfur. 

Obvious disadvantages of the Hatanaka et al. process include 
the costs of the additional hydrogen and energy required for both 
the distillation and further hydrodesulfurization steps. While 
Hatanaka et al. state the hydrogen sulfides from the two HDS steps 
30 may be removed fi-om the off-gas by an amine absorption 
arrangement, carbon oxides are also by-products of the HDS steps. 
Generation of the additional hydrogen also produces more carbon 
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dioxide. These are especially critical at a time when most 
industries are striving to limit the amount of emitted "green house" 
gas such as carbon dioxide. 

Less obvious disadvantages of the second HDSin the Hatanaka 
5 et al. process include a loss of non-sulfur multi-ring aromatic 
hydrocarbons to saturated non-aromatic ring compounds. This has 
negative fuel property/quality consequences such as affecting the 
pour point, reducing the lubricity, and reducing the fuel value 
(Btu/volume) of diesel fuel. A diesel fuel rich in aromatics have a 
10 higher Btu/volume and give more miles per gallon. 

The oxidation step in Applicants' novel process is very 
specific in the targeting of sulfur hetroaromatic compounds. 
Oxidation of these offending sulfur hetroaromatice is selective and 
other aromatic hydrocarbons not containing sulfur or nitrogen are 
15 unaffected by the process. 

Danping Wei and H. A. Spikes reported results of their 
investigation of the main chemical factors influencing the lubricity 
of diesel fuels, diesel fiiel fractions and model fuels in a paper titled 
THE LUBRICITY OF DIESEL FUELS (Wear, 111 (1986) 217 - 235). 
20 Under test conditions the used, sulfur-containing components were 
found to be pro-wear. Polyaromatic species and, in particular, 
oxygen-containing components, were found to reduce wear 
significantly. 

Contrary to the position of Examiner, substituting the 
25 oxidation treatment of Malisoff for the second HDS of Hatanaka et 
al. does not produce an equivalent result, because as shown above, 
the oxidation treatment of Malisoff is different in kind from instant 
claims which include a key step of contacting a high-boiling, sulfur- 
rich, mono-aromatic-lean, petroleum distillate fraction with an 
30 immiscible phase comprising at least one organic peracid or 
precursors of organic peracid in a liquid phase reaction mixture. 



Application/Control Number 09/779,285 filed 2/8/01 



By contrast Applicants' novel process includes a catalyzed, 
hydrogen peroxide, promoted oxidative desulfurization of a sulfur- 
rich, mono-aromatic-lean fraction without further production of 
carbon dioxide or hydrogen sulfides. An additional advantage of 
5 Applicants' novel oxidative desulfurization process is that oxidation 
is selective to sulfur and nitrogen containing heteroaromatic 
compounds, i.e. does not saturate the non-sulfur, non-nitrogen 
multi-ring aromatic hydrocarbons. 

■ Examiner used the Gore reference of record to disclose 
10 treating and recycling the oxidant. However, practice of recycle 
according to the disclosure of Gore on hydrogen peroxide and acetic 
acid results in a critical accumulation of a high water concentration. 
Each mole of hydrogen peroxide used results in formation of mole 
of water. As water concentration increases, the equilibrium 
1 5 concentration of peracetic acid is reduced, which must decrease the 
efficiency of the oxidation. 

By contrast, Claim 23 recites Applicants' novel process according 
to claim 21 further comprising treating at least a portion of the 
separated peracid-containing phase to remove and at least a portion of 
20 the sulfur-containing and nitrogen-containing organic compounds and 
water contained therein, and thereafter recycling to the reaction 
mixture at least a portion of the treated peracid-containing phase 
having a water content of less than 60 percent by volume. 

Examiner used the GB reference of record to disclose treatment 
25 of a treated oil with an alumina adsorbent. However, according to the 
GB reference an oxidized hydrocarbon material is washed with 2 
Normal sodium sulfite and thereafter washed with water to remove 
residual sodium sulfite, prior to treating the twice washed 
hydrocarbon material with the alumina adsorbent. 

30 Examiner used the Webster et al. reference of record to 

disclose treatment of an oil obtained fi-om an oxidizing process with 
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an alkaline material as suggested by Webster because a material 
with a reduced amount of sulfur will be obtained. 

Contrary to the position of Examiner, Webster et al. report 
their thermal treatment in the presence of lime of an oil obtained 
5 from an oxidizing process, resulted in a material having a higher 
level of sulfur than treatment without lime, 2.52 percent sulfur 
with lime, 2.03 percent sulfur without lime (Webster et al. column 
4, lines 25 to 45). 

It is the position of Applicants that instant Claims 12 and 14 
10 to 25 inclusive, meet all requirements under 35 U.S.C. § 103(a). 

Affidavit under Rule 1.132 

An affidavit under Rule 1.132 of Dr. WILLIAM H. GONG on 
the 18th day of December, 2003, identified as Paper No. 11, is 
hereby presented to further the prosecution of subject 
15 Application. In particular, the affidavit of Dr. Gong supports 
instant Claims 12 and 14 to 25 inclusive which have been drafted 
and amended to claim Applicants' novel invention as described in 
the specification and original claims of subject application 

In 1984 William H. Gong received a Bachelor of Science 
20 degree in Chemistry from the Illinois State University, Normal, 
Illinois, and a Doctor of Philosophy Organic Chemistry in 1990 from 
the Iowa State University of Science and Technology, Ames, Iowa. 

From 1990 to the present, Dr. Gong has been employed by 
Amoco Chemical Company, now BP Chemicals, a corporation of the 

25 State of Delaware, and have the position of Research Associate 
Scientist. His responsibilities have included "step-out" research in 
homogeneous catalytic oxygenation of alkylaromatic hydrocarbons, 
and reaction mechanism, and development of processes to 
catalytically oxygenate distillates and to selectively desulfurize 

30 distillates. Among his present professional assignments are 
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Technical Manager of Innovation Portfolio Group responsible for 
development of new catalytic oxidations processes; Technical 
consultant in areas of catalytic oxidation chemistry and reaction 
mechanism; and Manager of University Collaborations for the 
5 technology department of business unit. 

Applicants and their undersigned Attorney appreciate 
Examiner's attention to the arguments of Dr. Gong in further 
consideration of this matter. 



Base on the amendments submitted, herein and previously. 



10 and Paper No. 11, an affidavit under 37 CFR. § 1.132, Applicants 
urge that Claims 12 and 14 to 25 inclusive, all claims now 
presented, are in condition for allowance. Applicants respectfully 
request Primary Examiner Griffin to pass subject application for 
allowance. 

15 Do not hesitate to contact Frederick S. Jerome whose 

telephone number is (630) 832-7974 (FAX (630) 832-7976) if 
additional assistance is needed regarding this paper or earlier 
papers for Applicants. 



Correspondence Address: 
BP America, Inc. 
Mail Code 5 East 
30 4101 Winfield Road 
Warrenville, IL 60555 



Respectfully submitted. 



20 




25 



Frederick S. Jerome 
Attorney For The Applicants 
Registration Number 28,621 
(630) 832-7974 
(630) 832-7976 FAX 
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AFFIDAVIT UNDER 37 CFR § 1.132 
of Dr. WILLIAM H. GONG. 

5 I I, WILLIAM H. GONG being duly sworn, depose and say: 

2. That I reside at 900 Fairfield Avenue, Elmhurst, Illinois 
60126. 

3. In 1984 I received a Bachelor of Science degree in 
Chemistry from the Illinois State University, Normal, Illinois, USA. 

10 My undergraduate research was directed to methods for upgrade 
of Illinois No. 6 coal. 

4. I received a Doctor of Philosophy Organic Chemistry in 
1990 from the Iowa State University of Science and Technology, 
Ames, Iowa, USA. My dissertation research was development of 

15 palladium-based homogeneous catalytic methods and organic 
synthesis. 

5. From 1990 to the present, I have been employed by 
Amoco Chemical Company, now BP Chemicals, a corporation of the 
State of Delaware, and have the position of Research Associate 

20 Scientist. My responsibilities have included "step-out" research in 
homogeneous catalytic oxygenation of alkylaromatic hydrocarbons, 
and reaction mechanism, and development of processes to 
catalytically oxygenate distillates and to selectively desulfurize 
distillates. Among my present professional assignments are 

25 Technical Manager of Innovation Portfolio Group responsible for 
development of new catalytic oxidations processes; Technical 
consultant in areas of catalytic oxidation chemistry and reaction 
mechanism; and Manager of University Collaborations for the 
technology department of business unit. 
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6. I am one inventor of the claimed subject matter of the 
above identified patent application. 

7. I have read Primary Examiner Griffin's Office Action, 
mailed October 28, 2003, for our application and the references 

5 relied upon to reject of our claims. 

8. U.S. Patent No 1,971,102 in the name of Malisoff 
teaches treatment of feeds without any attention to the possibility 
that there are something in the feed that will also consume the 
oxidant. Malisoff used feeds that are broadly classified as 

10 "hydrocarbon oils". For instance. Example- 1 used "cracked 
petroleum distillate", Example-2 used gas-oil (a distillate of a 
certain boiling point), and Example-3 used naphtha (which can be 
anything)). None of the feeds were specifically hydrotreated prior 
to oxidation, an important consideration. 

15 9. Our claims recite "hydrotreating a petroleum distillate 

consisting essentially of material boiling between about 50° C. and 
about 425° C." and "fractionating the hydrotreated petroleum 
distillate by distillation to provide ... a high-boiling feedstock 
consisting of a sulfur-rich, mono-aromatic-lean fraction" for our 

20 oxidation treatment step. We apply our oxidation treatment step 
only to a hydrotreated feed for two reasons. 1) to remove olefins 
and 2) to remove easily hydrotreated sulfur impurities. 

10. If the feed is not a distillate, it could also contain 
transition metals that can also rapidly decompose the peroxide 

25 (again, Malisoff did not specify). Such metals (i.e. iron) could 
catalyze the Fenton reaction. 

11. If hydrotreating did not occur prior to oxidation, much 
of the oxidant would have been wasted on the oxidation of the 
olefins to produce epoxides, something not useful for the particular 

30 product. This was not anticipated in U.S. Patent No 6,217,748 in 
the name of Hatanaka et al. (i.e. they claimed that hydrotreating of 
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the feed is only intended to reduce some of the sulfur prior to 
distillation and desulfurization of the high boihng stream). 

12. Furthermore, Malisoff teaches using solutions too high 
in water, which would be an impediment to the oxidation. 

5 13. By contrast we claim using a "peracid- containing phase 

having a water content of less than 60 percent by volume". Thus, 
during our oxidation reaction, we obtain an unexpected benefit by 
adjusting the water concentration in the oxidation solution. As we 
decreased the amount of water in the immiscible oxidation 

10 solution, we discovered that the concentration of oxidized sulfur 
impurities partitioned into the oxidation solution (water, hydrogen 
peroxide, and acetic acid) increased. Therefore, by merely 
decanting the oxidation solution from biphasic mixture, we can 
remove over 60% of the oxidized sulfur impurities without doing 

15 anything else. 

14. U.S. Patent No 6,274,785 in the name of Gore teaches 
treatment which requires a second step that is devoted to wholly 
extracting all of the oxidized sulfur compounds. We don't depend 
on the second step to extract all of the sulfur compounds. 

20 15. At the water level taught by Malisoff, it is our 

experience that almost no extraction of the oxidized sulfur 
compounds are found in the oxidation solution. Additionally, the 
oxidation is drastically reduced in efficiency in the presence of this 
much water. 

25 16. The Hatanaka et al. process teaches an initially 

hydrotreating of feed followed by separation of low and high 
boiling fractions. The intent of the hydrotreating is to remove 
some of the sulfiir. The low boiling distillation fraction contains 
almost no sulfur while the high boihng fraction contains a high 

30 level of sulftir impurities. Hatanaka et al. then hydrotreats the 
high boihng fraction at more severe conditions to reduce the sulfur 
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concentration of this fraction. The product is then blended with 
the light fraction to produce an overall, lower sulfur product. 

17. It is generally known to those ordinarily skilled in the 
art, the hydrodesulfurization (HDS) of high boiling, heteroaromatic 

5 sulfur impurities require more severe conditions, which result in 
compositional changes that are not obtained in the oxidative 
desulfurization process (ODS). 

18. For example, it was recently published in Chemical & 
Engineering News (October 27, 2003, pp. 40 - 41), when severe 

10 HDS conditions are applied to drive the sulfur concentration down 
to 30 to 15 ppmw, hght hydrocarbons are unavoidably produced 
due to unwanted hydrocracking of the product. This 
hydrocracking consumes expensive hydrogen beyond the amount 
expected for the HDS process. Therefore, hydrocracking also has 

15 the unwanted consequence of lowering the yield of the liquid fuel. 

19. Additionally, recently at the Europa Cat VI 
technology conference (August 31 - September 4, Innsbruck, 
Austria), a number of papers were presented which specifically 
described the significant challenges to producing an ultra-low 

20 sulfur diesel product.. The following outlines these challenges. 

20. Catalytic, deep hydrodesulfurization is interfered by 
the presence of hydrocarbons such as naphthalenes and other 
mono-aromatics. These impurities occupy the active sites of the 
HDS catalyst. These aromatics are chief components in a distillate 

25 feed. 

21. Organonitrogen compounds bind very effectively to 
these catalyst sites to prevent desulfurization of the sulfur 
impurities, especially the varieties that prevent the process from 
achieving the 15 to 30 ppmw levels. As the desulfurization occurs, 

30 the concentration of sulfur impurities is reduced to a point where 
it matches the concentration of the nitrogen impurities. At this 
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point, nitrogen will prevent the sulfur impurities from being 
converted 

22. Even the product of HDS, hydrogen sulfide (H2S), was 
shown to be a strong HDS inhibitor because of its ability to poison 

5 the HDS catalyst. This also effectively prevents the process from 
reaching the intended ultra- low sulfur targets. 

23. None of the above are challenges for our process. Our 
novel process is not interfered by aromatic hydrocarbons. Our 
process takes out the aromatic amines, without cracking. These all 

10 constitute superior advantages to the HDS of the high boiling 
stream that Hatanaka et al. teach. 

24. Based on the above information, I respectfully argue 
with the Examiner that those who are ordinarily skilled in the art 
would not say that both the Hatanaka et al. HDS process and our 

15 novel process produce the same results because the results are in 
fact very different. The HDS process encounters severe challenges 
to achieve the ultra-low sulfur levels, which the our novel process 
does not encounter because the nature of the chemistry is vastly 
different. 

20 25. In response to our arguments with respect to U.S. 

Patent No 6,274,785 in the name of Gore, Examiner wrote, "Gore 
teaches that used oxidant is pumped into an oxidant recycler 
where it is treated and oxidized back up to reactive form and 
recycled". With all due respect, this is not fair and it reflects a 

25 huge benefit of doubt given to Gore. For example, what is the 
definition of "treated"? I doubt very much that the Examiner 
appreciated the details of the oxidation. 

26. The Examiner likely referred to Fig 1 (Sheet 1 of 6) 
where it shows a box labeled "Oxydant Recycler". The "Oxydant 
30 Recycler" is fed by a source of "03 or H202 Feed". Within this 
context, this would suggest that the Oxydant Recycler is a blending 
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vessel as it combines the returning spent "oxidant" with a source of 
the oxidant. 

27. The Examiner wrote "this indicates that the recycled 
oxidant is treated so that it is essentially the same as the original 
5 oxidant." I respectfully submit, what the Examiner failed to 
recognize is that the active oxidant is not the hydrogen peroxide 
(H202) because the hydrogen peroxide is not activated towards 
oxidation of the sulfur impurity without it first transformed to the 
active oxidant. 

10 28. The purpose of the acetic acid is for it to react with the 

hydrogen peroxide to form, in situ, the active oxidant, peroxyacetic 
acid. The combination of water, acetic acid, hydrogen peroxide, 
and peroxyacetic acid exists in an equilibrium that can be greatly 
influenced by adjusting the concentrations of any of these four 

15 components. 

29. I respectfully contend that Gore never taught that the 
water concentration must be reduced in the recycle stream. 
Therefore, I argue that by merely replenishing the hydrogen 
peroxide to maintain a certain constant concentration of hydrogen 

20 peroxide would result in an increasingly less efficient oxidation per 
recycle pass of the oxidant. This is because the water 
concentration would continue to build up and drive the 
equilibrium towards the oxidatively inactive hydrogen peroxide 
and acetic acid. What must be noted is that water is also added 

25 when hydrogen peroxide is added, so water removal must also 
account for the water from the oxidant. Therefore, to be able to 
say that a constant concentration of hydrogen peroxide oxidant in 
the stream implies that the oxidant stream is now fully capable of 
constant conversion is entirely false. 

30 30. Again, if dehydration is not practiced, then one has a 

lower equilibrium concentration of the peroxyacetic acid. This in 
net effect makes the oxidation less effective with every pass. This 
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decreasing level of effectiveness occurs even though one maintains 
a constant concentration of hydrogen peroxide in the "Oxidant 
Feed" stream. Nowhere in Gore's patent is there a mention of the 
need to practice dehydration, but we would argue that that it is 
5 crucial for one to practice recycle. Instead, only one sentence 
appeared in Gore's patent about recycle: "The oxidant can then be 
regenerated for re-use." (Col. 4, line 57). 

31. I continue to respectfully maintain that in Webster et 
al. their use of lime (CaC03) is for a vastly different purpose than 

10 our use of an alkaline agent. Specifically, Webster et al. use lime to 
aid in the decomposition of the oxidized sulfur impurities at very 
high temperature (see U.S. Patent No 3,163,593, Claim 2). 

32. Their process is to oxidize the sulfur impurities in the 
feed to such things as sulfones. Then all of the solvent is removed 

15 via distillation. This would logically leave behind only the 
hydrocarbon which contains the oxidized sulfur compounds 
(sulfones). The following step is to thermalize the sulfone intended 
to crack off the sulfur oxide to leave behind the hydrocarbon. 
However, what actually happened in this process is that it 

20 produced a significant percentage of lights, which Webster et al. 
showed by the "percent distillate" in Example IV, Table I and 
Example V, Table II. Then lime is added in Example VI. They 
taught that the added lime assisted in the decomposition by 
reducing the "percent distillate" and increased the "percent 

25 residual oil" (see U.S. Patent No 3,163,593, Table III in Example 
VI). 

33. By contrast, we use an alkaline substance (aqueous 
basic solution) in a manner that is completely different fi-om that 
of Webster et al. We use it to neutralize residual traces of the 

30 acidic solvent (acetic acid) in the final oxidized diesel product. 

34. Webster et al. never taught that the use of lime was 
intended to neutralize/remove traces of solvent. Instead, they 
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taught that after all of the solvent is distilled overhead and prior to 
the addition of lime to aid in the decomposition step. Again, 
Webster et al. taught that the addition of lime reduced coking in 
the thermal decomposition step, reduce the percent distillate 
5 (lights going overhead in the cracking), and increased the percent 
residual oil. 

36. Examiner avers that "Both the oxidation and HDS steps 
result in the removal of sulfur. Therefore, the examiner maintains 
that one having ordinary skill in the art would expect similar 

10 results from either the HDS or oxidation steps". I respectfully 
submit that product of our novel process in fact is not "similar" to 
product from the HDS step. 

37. Attention of Primary Examiner Griffin is invited to my 
EXHIBIT A which is a copy of an article ("The Lubricity of Diesel 

15 Fuels" Wei, D.; Spikes, H. A. Wear. 1986, 111, 217-235), that 
reports the findings of components that are anti-wear and pro- 
wear. Sulfur hetroaromatics promote wear, nitrogen 
hetroaromatics will prevent wear if present in high concentration, 
but aromatics, particularly polyaromatic hydrocarbons will prevent 

20 wear. RespectfiiUy, I submit that products of our novel process in 
fact are not "similar" to products from the HDS step. 

38. The HDS process in fact produces a product with poor 
lubricity. It was thought at first that the sulfur impurities help to 
prevent wear, but that is not true. According the published 

25 research, it is the polyaromatic hydrocarbons that reduce wear. 
HDS effectively removes a substantial amount of polyaromatic 
hydrocarbons through hydrogenation. The unexpected advantage 
of our novel process is that it preserves these beneficial 
polyaromatic hydrocarbons. 

30 39. Therefore, I must content that both processes produce 

substantially different result in terms of fuel properties, which are 
highly important. Our novel process clearly produced a product 
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that has unexpectedly better properties that the HDS process 
because our process preserves the aromatics for lubricity. 

AND FURTHER AFFIANT SAYETH NOT. 




STATE OF ILLINOIS ) 

) SS. 
COUNTYOFDUPAGE ) 

Sworn to and subscribed before me, a Notary Public, by said 

10 WILLIAM H. GONG, on this If day of December 200St.3 ^ 



OFFICIAL SEAL 

KAREN G. SPANGLER 
NOTARY PUBLIC - STATE OF ILLINOIS ; 
SIGN EXPIRES OCTOBER 23, 2006 



15 



20 




Notary Publi 



Correspondence Address: 
BP America, Inc. 
Mail Code 5 East 
4101 Winfield Road 
Warrenville, IL 60555 
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TABLE 2 
FropcrtiM ukd 1 



r petfoniaace of di€«l f ueto 



diamtttr 
(mm) 



1 
2 
8 
4 
6 
6 
7 
8 
9 
10 
11 
12 
18 
14 



Vhcotity Cloud point Pour point 
(€6t)ae rC) fC) 
40*C 



FMboWng Aromatlc$ 8 N Dytd ftirther comment, 

point CC) (»W (wt.%) (ppn) 



0^2 
0^ 
0^ 

oae 
oa76 

0.24 
0^ 
0J19 
0.21 
0J7 
0.86 
0^6 



S.88 
4.88 
8.24 
4.88 
2.50 
8.72 
8.80 
2.69 
8.69 
8.60 
4.14 
8.40 



-10 
2 

-10 
6 

-11 
-9 
8 

-19 
-11 
8 



0 
0 

-IB 
-1 
-80 

-1 



844 

881 
866 
887 
846 
856 
887 
862 
846 
387 
427 
481 



SOX) 
44.8 
85.8 
44.9 
58.7 
26.2 
65.9 

68.7 
55.7 
27 
80 



0.19 


66 


Tn 


0.22 


170 


No 


0.27 


160 


No 


038 


810 


No 


0.87 


200 


Ym 


0.26 


180 


No 


0.86 


250 


Y«t 


0.15 


180 


No 


0.87 


270 


Yet 


0.86 


820 


No 


0.89 




No 


0.87 


85 


Yet 




115 


No 


0 







Fnd 5 ♦ ctUiw fanproffcr 
Fad 7 * ceUne tmpcover 

Straight run 

Hydrotrcated 

Hexftdecsn* 



